The mobile local government services topic is an area that needs relentless attention and continuous steps towards its improvement taking advantage of the new technologies. Focusing on the municipality services, especially, there is high motivation to examine the existing situation with emphasis on a typology of the services offered to the citizens (G2C services). As a first step, these services are collected based on literature review, as well as on successful implemented examples. To continue, the reported services are organized and classified into a typology based on their type of function. Finally, the classified mobile services are examined with regard to their adoption degree, in order to picture the current reality in Greece by exhaustively reporting the published m-G2C services. The reason to conduct such a research is multifold; the stakeholders in each of the academic, industry and municipal field need to have a reference point of the current situation, so as to progress and measure the steps forward.
Introduction
The numerous advantages of mobile Internet technologies (i.e. ubiquity, mobility, personalization, internet access convenience, flexibility, and dissemination of information) increase the level of mobile services which can be provided by the municipalities for their citizens' support and satisfaction [1] . M-government has been considered either as an additional new channel that complements the existing e-services, or as a response towards the creation of new services that exploit the benefits of mobility [2] [3] [4] .
Many examples from abroad are success stories of citizens using governmental mobile services. Buying bus tickets, paying fees, ordering official papers, or just getting information about accidents on the roads, the weather, municipalities' events, etc. are just a few such examples. By using mobile services, not only are the citizens better served, but also the municipalities as an organization can have direct, fast and ubiquitous communication with the citizens [5] [6] . However, the literature does not yet provide standardized definitions and classifications of optimum and qualitative mobile services that the municipalities could offer to the citizens. The researchers so far, try to analyze the theoretical need of such services, or examine in depth the functionalities of randomly chosen m-services. Additionally, the mobile government services by the local authorities are not yet extensively implemented. In Greece, for example, there are only some scarce, spontaneous projects conducted in just a few municipalities [7] . The objective of this paper is to cover this research gap by proposing an integrated typology of the mobile Government-to-Citizens (G2C) services on a municipal-level. Furthermore, on a second stage of this study, the proposed services are tested regarding their adoption degree by the Greek municipalities. Raw data are collected with the intention to test the proposed typology, and examine the adoption degree of the mobile services in the Greek municipalities. The study outline is graphically presented in figure 1 below. The study in this paper is presented following the proceeding structure: Section 2 analyzes the background and history of the municipality services. It collects academic literature sources, as well as secondary data from practice (applied regulations and previous researches from European governmental organizations), in order to clearly define the concept of G2C services, and study its research background through an evolutionary study process (from the traditional services to modern mobile services via the electronic services reality). Section 3 presents the proposed mobile G2C services typology, while section 4 presents the conduction of a primary research to all the Greek municipalities. Finally, section 5 draws the final study conclusions.
The Evolution of Municipality Services
This section presents the theoretical background of the municipality services from an evolutionary point of view; from the traditional services to the electronic, and then, the mobile services.
Traditional Services
The Greek municipalities are in charge of providing very specific services to its citizens (G2C services). These services are clearly defined by the Greek law (Law No 3463, article 75, 8-6-2006) , which describes the obligations of the cities authorities towards the citizens. For example, the law describes the obligation of the authorities to be in charge of roads and public building constructions, of citizens' records management (marriage licenses, birth registrations, etc.), of kindergartens' smooth functioning, and of hearing the citizens' demands (via complaint forms and letters).
After 2011 elections of the local authorities, many Greek municipalities are emerged. This leads to way fewer in number municipalities (around 325), but bigger in geographical areas and stronger in economical power. Their obligations towards the public remain the same, but enriched with more responsibilities. There is a recent part of the law (No 3852, article 94, 7-6-2010) adding more concrete duties to the municipalities regarding mainly the environmental conditions of their citizens.
Electronic Services
In the decade of 1990s, the rapid evolution of the Information Communication Technology (ICT) gave a boost to the electronic applications implementation in various sectors. Among others, experts in the governmental sector seized the chance to improve the public services provision through the World Wide Web (www) and the Internet. That gave birth to the term of "e-Government". It serves the improved interaction between government and citizens, business and industry, the citizens' empowerment through access to information, and the more efficient government management, that reflects less corruption, increased transparency, greater convenience, revenue growth, and/or cost reductions [4] [8] [9] .
The EC has developed and published a list of 12 online public services for citizens constituting a basis of benchmarking the progress of the EU member states in the sector of e-government. The level of progress of the public services is measured in 5 stages. More specifically, according to Capgemini [7] :
• On the 1st stage (information) the government provides only informative material about a service transaction • On the 2nd stage (one-way interaction), apart from information, users can download official documents, whereas • On the 3rd stage (two-way interaction) online forms for completion and emailing are also provided. Furthermore, • The 4th stage supports functions which allow the user to complete the financial part of the service (transactions) and, finally, • The 5th stage comprises the proactive service delivery, meaning that the governmental service provider pro-actively performs actions to enhance the quality of the service (personalization).
On a national level, there is an official decision by the Minister of Internal Issues (FEK B 2147/26-9-11) stating that all the Greek municipalities are obliged to own and manage a website. This part of law sets rules regarding organizational issues such as the responsibility of the site's content or restrictions about the domain names. As far as the e-services are concerned, it is only demanded that every municipality should provide services at least of 1st level (informational).
The Greek Central Association of Municipalities and Communities [10] initiates a typology of 18 e-G2C services. The proposed services and their definitions are presented in Table 1 . Kalogirou et al. [11] have, also, attempted to gather in an organized way the electronic services that the municipalities should provide. Their report analyzes further each of the 18 service types in table 1. There has been a recent attempt to measure the impact of the electronic services provided by the Greek municipalities to both individual citizens and entrepreneurs [12] . The statistics showed that 24% of the individual adopters of e-government services use a big portion of the e-services provided by the municipalities; the rest of the users are specifically interested in services regarding the tax office (37%). On the other hand, 55% of the sample is not even aware of the available e-services. The numbers regarding the entrepreneurs participated in the survey are quite similar.
Greek municipalities in turn, have also been recently investigated about their ICT Capacity Building [13] . The results regarding the e-services provided are reported in association with the municipalities human resources, infrastructure and funding.
Mobile Services
Upgrading the electronic provision of governmental services and taking advantage of the new service delivery channel-the mobile channel, the mobile government has been the new trend during the last decade. The general idea of m-government is to make use of mobile and wireless technologies in order to enhance existing governmental procedures and services and to develop new mobile approaches in this field of application [14] .
Regarding the m-government services there is no standardized typology suggested by official organizations, neither Greek nor international. The mobile services can be studied under multiple points of view depending on several criteria. Thus, according to the literature, researchers have tried to categorize the m-government services based on their various characteristics; such characteristics are the stakeholders involved in the service conducted, the type of function that the m-service is addressed to achieve, the referred m-government domain, the technology being used and the degree the services exploit the unique mobile characteristics [14] [15] .
The functional processes of the m-services are not clearly and officially defined. Three different types of classification, however, have been proposed by Norris et al. [16] , which have later been adapted by Hassan et al. [17] and Sheng & Trimi [18] . These types are the informational transactions, transactional services, and operational services.
Zálešák in 2003 [19] proposed another classification of the m-services based on the intended purpose of the m-service. Wu et al. in 2009 [20] and El-Kiki & Lawrence in 2008 [8] , also, follow the same categorization referring to mcommunication, m-services, m-democracy, and m-administration. Furthermore, based on the criterion "User Interface classification" [14] , a classification of mgovernment services according to their technology being used in order to interact with the citizens, is suggested by several authors. Thus, Misra in 2010 distinguishes between web-based m-Government services and non-web m-Government [21] . Webbased services are already known from e-government, where interaction between authorities and citizens usually occurs through a web browser running on the citizen's client system and displaying content like web forms.
In ICTD (2007) a classification of the m-government services is proposed based on the "phase of development" [22] . The authors separate the services in two categories:
• the 1st phase services, which are the services that are developed to "provide through mobile devices what is already available through a computer based application", and • the 2 nd phase services, which are developed to "provide those services which are only possible through wireless and mobile infrastructure".
Gouscos et al. in [23] , following the general taxonomy of e-government sectors by Seifert and Bonham regarding G2C services in [24] , declare that the most common m-sectors are: health, transport, tourism, commerce, learning, payments, emergency services, voting and local wireless networks for public use (hot-spots). In their research the authors add m-weather and m-welfare on their application areas list and give examples for each of such area. Kuschchu [5] , similarly, highlights that some of the early adopters of m-government services include law enforcements and firefighting emergency medical services, education, health and transportation [19] [25]. An explanation of the classes, at which the m-services can be categorized is given by Zeferrer (2011) in his extended report about mobile government [14] . The researcher concludes to the following classification: health, education, agriculture, security alerts and disaster management, financial services, transport, mobile ID and signature.
Hence, it is simple to realize that there have been only few researches about governmental mobile services, limited to describing various examples and case studies of services, analyzing their pros and cons, attempting to propose ways of classifications, or measuring the citizens' acceptance in restricted geographical points [26] . This leaves a literature gap in multiple issues in the field; for example, there are no suggested typologies of the municipality mobile services. Additionally, there are no planning frameworks of what and how to implement, while researches picturing the adoption degree of such services are non-existent in the popular publications sources.
The next section attempts to collect, organize and classify possible municipal mobile services in order to propose a complete typology of the mobile services based on their type of function. Then, there is an attempt to apply this theoretical typology in municipalities' offered services (limited to the Greek municipalities) and formulate results reflecting the current situation regarding the mobile services adoption reality in Greece.
Proposed Typology of the mobile G2C Services
In order to reach the point of proposing a typology of the municipal mobile G2C services, the first step is to search among the relevant scientific and academic sources. Such sources are carefully gathered after searching among databases with scientific recognition worldwide (Google Scholar, Scopus, Elsevier, IEEE Xplore, Science Direct and Business Source Complete) with keywords such as "mobile services in municipalities", "mobile government services", "smart city services", etc. The returned results are filtered and chosen to be studied under the conditions they are:
• written in English • peer-reviewed journal articles by authoritative publishers • peer-reviewed papers of authoritative conferences published in proceedings • published researches by authoritative corporations (e.g. Capgemini, the Forrester Group, etc.) • white papers by governmental organization with an international presence and influence.
Particular emphasis has been given to sources about researches and mentions to the Greek situation. Specifically, there is a limited number of studies about the governmental m-services. In particular, Kapogiannis [27] examines the reasons why m-services are required in businesses and points out m-Taxis as the most useful mservice to be implemented helping Greeks to deal with their taxes through mobile. According to Karadimas & Papantoniou [28] and Ntaliani et al. [29] m-government in Greece is still in its infancy and they propose some additional future m-services that could improve the governmental organization and citizens' satisfaction; such services are mobile transport ticketing, m-parking and sending time critical notifications. Vrechopoulos in [30] , finally, writes about factors predicting the mservices adoption by the Greek citizens.
Capgemini distinguishes the public services by activities and suggests the following clusters that could also apply to mobile services [7] :
• income generating: taxes, social contributions, VAT, customs • registration: car, company, certificates, moving, statistical data • returns: health, libraries, procurement, policing, job search, benefits • permits and licences: building, passport, education, environment.
Having taken into consideration the suggested services by the above literature, the next step to enrich the mobile services list and the proposed typology is to collect all the traditional and online services that are meaningful to be additionally conducted via the mobile channel. Hence, the e-government services found in official documents and academic studies (as they are analyzed above) are examined with regard to their potential extension to mobile services [31] . As a final step, examples of innovative mobile services that have already been implemented worldwide (case studies and best practices) are also included on this list.
The m-services are finally grouped based on the type of their function trying to keep consistency with the suggested clusters of services as proposed in the literature (e.g [7] ), as well as with the main traditional service categories under the municipalities responsibility as defined by the Greek law. Table 2 summarizes the final m-G2C services proposed, classified based on their type of function. 
Promotion
Accepting advertisements/banners in the m-applications, m-browsers, etc. Advertising the municipalities events/ actions, etc. through the mobile channel
Proposed Typology of the mobile G2C Services
This section presents an investigation conducted in all the Greek municipalities regarding the mobile G2C services they provide. Explanations about the methodology of collecting the data, as well as a presentation of the results are available on paragraph 4.1. Paragraph 4.2 discusses the results and draws final conclusions about the current situation in Greece.
Examining the existing m-G2C services in the Greek Municipalities: The methodology
In order to reach the point of having an exhaustive list with the m-G2C services provided by the Greek municipalities, there should be an assiduous research to all the municipalities' websites examining the offered mobile services. The website of the Ministry of Interior1 provides a catalogue with all the Greek municipalities (325 in total) and their official websites. The author borrowed the addresses to visit the websites. Unfortunately, there are many inaccuracies with these links; either a few websites are out of function and under construction (12 in total) or there are two entries as official websites for the same municipality. In such cases, the research conducted via phone call. The IT headers provided information through the phone regarding possible existence of mobile services and details about their functional nature. The duration of the research extended from September 2013 to November 2013.
The official websites in function are thoroughly visited searching for possible mobile services of any technology (Wi-Fi, SMS, mobile application, etc.) and any type function. The research gave that many municipalities (51) are found to provide Wi-Fi access in various and multiple spots around their areas. Putting out the wireless access services, however, there are only nineteen municipalities providing mobile services other than the Wi-Fi spots.
If any of the nineteen municipalities provide inadequate information online about the mobile services, the researcher contacted the municipalities' person in charge collecting further details about the way the m-services operate and about their functional cost.
Further discussions about the results found are available in the following section.
Result Discussion & Conclusions
The Greek municipalities have been examined regarding the mobile G2C services they provide. The municipalities are 325 in total and all their websites have been visited searching for interesting information regarding the mobile services. The websites of 12 municipalities (3.6 %) are out of function or under construction until November 2013, when the examination ended. Telephone contact showed that obviously the municipalities, which do not even have a fully functional website, do not provide any mobile service.
The explorative study has given that:
• 51 out of 325 municipalities have established Wi-Fi networks and, in many cases, even at more than one spots around their municipality areas. That gives 16,3 % of the municipalities, whereas • Εxcluding the Wi-Fi networks, only 19 municipalities (5,8 %) provide mobile services to the citizens. Only two of them (Rethymno and Trikala) provide more than one m-service • The total number of services provided by all Greek municipalities is 24.
Taking into consideration the typology proposed in section 3, the 24 available mservices are assigned to the cluster of the type of function they match. The results are presented on figure 2 below. In some cases, the services could be assigned to two groups. For instance, a mobile application, which provides tourism services including digital map of an area, and, hence, using GIS services, could belong to both tourism and GIS categories. The author, however, follows the convention that purely GIS services should be separated by the services, which use GIS technology as a mediator to build an enriched service intending to propose different value (e.g. help the travelers). So, the GIS group includes only services that satisfy only GIS needs and nothing further; the enriched service in that case is assigned to the tourism services group. Some other services, however, can be used for two different purposes supporting multiple functions; for example, the same service can be used by the citizen for both submitting requests/ complaints and for receiving information sent by the local authorities. In such cases, the m-services are assigned to two or more categories.
As it is obvious from the figure 2, most of the services support the information dissemination by the local authorities (14/ 24) and the complaints/requests submission by the citizens (9/24). Furthermore, a quite popular m-services function is the cluster of tourism (6/24) . Distinguishing further the informative services following the m-services' typology, the most commonly met kinds of information disseminated through the services are:
• Information about the process stage of the citizens' requests, e.g. "the request is complete" (10 services out of 14).
• Time critical public information (e.g. interruption of the water supply next morning and measurements about electromagnetic radiation in the area) (1 out of 14).
• Information about local events (cultural, educational, etc.) and local news of general interest (2 out of 14).
It would be interesting to keep track of the mobile technology used by the mservices. It is easily to notice that the most popular channel up today is the usage of SMS (14 out of 24 services), whereas the mobile applications start to aggressively appear among the newer services (7 out of 24 services). The graphical representation of the results regarding the used technology for the services implementation is available at figure 3 below. Trying to relate the type of function and the type of technology, it is noteworthy that the tourism services are all provided through mobile application (5 for smartphones and 1 for PDA), whereas the majority of the informative information and the complaints submission is mostly conducted via SMS (there is only one exceptional case, where the citizens can submit requests and complaints through a mobile application built for smartphones).
It is quite disappointing the fact that the "mobiPARK" service in Trikala has already been out of function since two years ago. Similarly, the same service in Agrinio is in discussion whether it is going to continue or not. Unfortunately, citizens have not been widely using it.
Additionally, the phone contact with many municipalities and many of their secondary data lead to the conclusion that many other attempts for mobile services implementation have been noticed. Such attempts by various municipalities (e.g. Lesvos, Salamina, Metsovo) cannot be mentioned herein, because they still remain unofficial and unfinished projects. It seems that some platforms and applications have been built but never used [6] ; this possibly happened due to inadequate employees, maintenance problems and cost miscalculations.
Conclusions
The fast and efficient citizens' satisfaction through the implementation of costless service solutions, transforms the municipality sector from a complex unmanageable system, to a healthy and self-sustained organization. Mobile technologies help in making progress in this domain by providing the citizens with the opportunity to perform easily routine transactions through their mobile devices anywhere-anytime.
This study aims, initially, to provide an integrated typology of the mobile G2C services possibly offered by the municipalities to the citizens. The proposed typology collects a number of thirty-five services classified into ten categories based on their type of function. Furthermore, the study continues with an extended research to all Greek municipalities (325 in total), examining the offered mobile services.
As a general conclusion of the whole m-services mapping procedure in Greece, somebody could remark that the mobile services are not widely adopted. The interest towards the Wi-Fi spots establishment, is quite encouraging, but the percentage of the municipalities offering other type of mobile solutions (excluding the Wi-Fi networks) is too low (5,8 %) and it might be even lower, if services stop being up and running. It seems that there is concern towards the mobile development and evolution of the services. There is, however, only spasmodic attitude towards the mobile direction; there are implemented m-services with no consistency on a national level and based on jerky initiatives of the local authorities in each municipality separately. No standardized patterns or plans seem to have been followed so far. This situation verifies the necessity of further research towards a unified business model and common strategic dimensions that could be followed as a tool for a safe future development of mobile government on municipalities' level.
The contribution of the paper is multifold. First of all, the proposition of a services' typology contributes to the academic literature sources about the mobile G2C services, which seem to be limited so far about this topic. Additionally, the municipalities could directly take advantage of such a typology borrowing ideas for further services development and implementation. Finally, a clear picture of the current market's situation (at least in Greece) could indicate emerging opportunities for the mobile practitioners to expand their business activities.
It would be essential to expand the research, overcoming some of the limitations that this one follows. First and foremost, it would be interesting to examine the mobile services available in other countries, since the present mapping of services refers only to the country of Greece. Furthermore, cross-country comparisons would give fruitful results towards the creation of a standardized framework of mobile services that all municipalities should provide to their citizens.
